ABSTRACT
Introduction
The processes of pollution and self-purification in upper subcatchment of Iskar River have a critical role for formation of quality of incoming waters in Iskar Reservoir -the main drinking water source of Sofia city. The assessment and control of these processes are important elements for application of purposeful and flexible strategy for management of the complex hydroecosystem.
During the five-year long period, this river section has been an object of broad-scale complex investigations for application and improvement of water quality model HSPF, for analyses of main pollutants, transformation processes and microbial communities (7, 10) . The preliminary studies showed that the most critical factor with potential high risk level for water quality is the discharge of ineffectively treated wastewaters from Samokov Waste Water Treatment Plant (WWTP) and untreated sewages from the small villages (2, 9, 11) . During the study period a significant deterioration in water quality below the influx of WWTP was registered in February 2004. This type of pollution has an accidental character with unidentified high concentrations of different pollutants and variable composition. The adequate ecosystem response to the pollution is based on the self-purification capacity of the river and the advisable functional structure, activity and metabolism of the microbial communities. The functional profile of microbial communities is a direct indicator for the effectiveness of the ecosystem functioning and its precise analysis allows a fine regulation of the entire self-purification capacity and water quality by specific controlling approaches and measures. St. 4 -below the town of Samokov and influx of its WWTP; the sampling site has a potential high risk level for significant water quality deterioration;
Materials and Methods

Study area and experimental design
St. 5 -500 m below the WWTP discharge and near to the village Dragoshinovo; the anthropogenic effect is still high;
St. 6 -before influx of tributary Palakariya. The three groups of analyzed parameters were included in experimental design:
physicochemical and hydrochemical indicators for analyses of variation in pollutants concentration and some environmental factors; key structural parameters of microbial communityindicators for microbial response on structural level; key enzymological parameters -indicators for functioning of microbial community and realization of main transformation processes.
Sampling and analytical procedures
The samples were collected during the winter low flow period of 2004 from the surface river waters, transferred into bottles or sterile containers, stored at 4°C and processed within 4 hours. The physicochemical parameters (temperature, dissolved oxygen, and pH) of waters have been analyzed in situ immediately after sampling with portable Oxy-meter Handylab Ox1/set and pH-meter Handylab pH11/set (Schott). After transferring to the laboratory, the water samples were analyzed in triplicate for determination of organic loading as COD (Chemical Oxygen Demand -dichromatic ЕPA 410.4/ ISO 6060 method), (1 The two key enzymatic activities were determined: Total dehydrogenase activity (TDA) was measured according to the method of Lenhard, 1964 by the reduction of 2,3,5-triphenyl tetrazolium chloride (5); Phosphatase activity index (PAI) was determined as an average value of activities of acid, neutral and alkaline phosphatases. The method was based on transformation of p-nitrophenolphosphate (6) . The protein content of samples was measured by microbiuret method (3). The presented results for the all parameters were mean values of least three repeats.
Results and Discussion
The dynamics of main physicochemical parameters of waters did not present a significant variation in selected river part (Fig. 2) . The temperature varied between 4.4 and 6°C; the pH variation was in interval 7.2 ÷ 7.9. Only the concentration of dissolved oxygen showed a decrease in site no. 5 but the values retained above 8 mg.dm (Fig. 3) . The measurement of nutrients' concentrations showed a strong disturbance of water quality. The all key quality parameters were out of limits according to the Bulgarian legislation (8) . But at the next sampling site, distant only on 500 m from the WWTP, the nutrients concentrations were normal and similar to the background. This result was an indicator for fast assimilation of nutrients in lotic system and presented the high potential of biocenoses for elimination of pollution with trivial character.
The results for the abundance of key microbial groups showed the reply of microbiocenoses to this extreme variation in water quality parameters (Fig. 4) . The response was observed both on structural and functional level.
The number of indicative microbial groups was increased sharply but at some distance downstream in sampling site no. 5. The microorganisms responsible for elimination of organic pollutants (heterotrophes and oligotrophes) were presented with high number in st. 5. The leading role of oligotrophes in community structure was retained but the share of heterotrophic bacteria increased significantly and the group successfully participated in elimination of high organics concentrations. The intensive microbial activity in site no. 5 was displayed by the lower oxygen concentration, too.
The presence of indicators for faecal contamination (coliform bacteria) was significant too -5250 CFU.cm -3 . This key water quality parameter was out of legislative limits on st. 5 and was a factor with a high risk level for human health. The analyses of microbial communities in the discharge point (site no. 4) showed interesting results. The abundance of key microbial groups in st. 4 was presented with the lowest value for the whole study part of Iskar River. This was a result from supposed effect of direct influx of treated waste watersthe disinfection processes in WWTP affected negatively the natural microbial communities. The regular discharge of waste waters in natural water bodies has two opposite effects on autochthonic microflora -positive related to the high concentration and variety of substrata; and negative related to the disinfection treatment. In the cases of accidental organic pollution from WWTP the second effect is strongly underlined in the discharge point and the microbocenoses develops its potential for biodegradation at some distant downstream.
In the discharge point, the first reaction of the microbiocenoses was presented on enzymatic level by the significant enhancement in the values of total dehydrogenase activity and the phosphatase activity index (Fig. 5) . XI The obtained results for microbial response on structural and functional level presented one paradox: in site no. 4 immediately below the discharge of WWTP, the number of key microbial groups was low but the enzyme activities of community were expressed. The less adaptive microorganisms were eliminated from the community's structure but the rest were with high biodegradation potential and intensified enzyme profile. These high adaptive bacteria realized the first reaction of biocenoses and their effective functioning eliminated the initial high organics concentration. In close located site no. 5 (distant on 500 m from discharge point) the observed tendency was inverse -high microbial number with lower enzyme activities.
Conclusions
The microbial response to accidental organic pollution (sharply increase in C, N and P-concentrations) has been realized on functional level in the first place. The change in abundance of key microbial groups was observed at some distance downstream. The effective quick elimination of pollution showed a high biodegradation potential of autochthonic microflora and good self-purification capacity of ecosystem. This particular situation was in the frames of ecosystem resistance and adaptive possibility to assimilate the trivial organic pollution. The prevention of water quality requires the assessment of water quality parameters with high periodicity in the points of waste waters discharge and the downstream river sector; inclusion of key functional parameters -PAI and TDA for quick assessment of microbial response to accidental organic pollution.
